(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

03.04.2002 Bulletin 2002/14 

(21) Application number: 01123589.2 

(22) Date of filing: 01.10.2001 



(H) EP1 193 194 A1 

EUROPEAN PATENT APPLICATION 

(51) int CI7: B65G 1/04, B66F 9/07 



(84) 


Designated Contracting States: 


(71) 


Applicant: Murata Kikai Kabushiki Kaisha 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Minami-ku, Kyoto-shi, Kyoto 601 (JP) 




MC NL PTSETR 








Designated Extension States: 


(72) 


Inventor: Kamide, Satoshi 




AL LT LV MK RO SI 




Gani-shi, Gifu (JP) 


(30) 


Priority: 02.10.2000 JP 2000301705 


(74) 


Representative: Liedl, Christine, Dipl.-Chem. etal 








Albert- Rosshaupter-Strasse 65 








81369 Munchen (DE) 



(54) Stacker crane 

(57) The present invention relates to a stackercrane 
(2) used in an automatic warehouse or the like compris- 
ing a lower cart (4) and an upper cart (5) each provided 
with a running motor (8, 9) which are synchronized so 
that the position of the upper and lower cart are to over- 
lap in the vertical direction. A elevating platform (18) is 
elevated and descended by employing a mast (10) be- 
tween the carts (4, 5). The mast (1 0) is attached to the 



lower cart (4) in the running direction, freely swinging, 
and is attached to the upper cart (5), freely swinging in 
the running direction and freely shifting in the lower di- 
rection. 

The stacker crane, which is high speed and light 
weighted, wherein an excess force is prevented from 
being applied even when heightening the mast, can be 
earned according to the present invention (Fig. 1). 
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Description 

Field of the Invention 

[0001 ] The present invention relates to improvements 
of a stacker crane used in an automatic warehouse or 
the like, and especially to improvements of the stacker 
crane wherein a running motor is employed to each of 
an upper cart and a lower cart. 

Background of the Invention 

[0002] In the conventional stacker crane, running rails 
are employed in the upper side and the lower side, the 
entire stacker crane is run by being towed by the running 
motor employed in the lower cart. Since the entire stack- 
er crane is run by the driving force of the lower cart, the 
stress to be applied to the connection between the mast 
and the cart increases, in the case the mast is length- 
ened, and the speed and the acceleration or decelera- 
tion are increased. Therefore, appropriate rigidity is re- 
quired for the mast, and the weight of the mast is to be 
increased. Moreover, since the running motor is em- 
ployed to only the lower cart, there is a limit to the high 
speed and the high acceleration or high deceleration, 
and a limit is also to be made to the high rising, etc. of 
the automatic warehouse. 

[0003] It is an object of the present invention to pro- 
vide a stackercrane wherein the high speed running and 
the high accelerated or high decelerated running or the 
miniaturizing of the running motor are easy, the mast 
can be lengthened, and no excess force is to be applied 
to the connection between the cart and the mast. 
[0004] It is an additional object of the present inven- 
tion to further facilitate the high speed and the high ac- 
celerated or high decelerated running or the miniaturiz- 
ing of the running motor, or lengthening the mast, by de- 
creasing the weight of the mast. 

[0005] It is an additional object of the present inven- 
tion to damp the vibration between the upper cart and 
the lower cart. 

Summary of the Invention 

[0006] According to the present invention, a stacker 
crane wherein a mast is connected between an upper 
cart and a lower cart, is characterized in that the stacker 
crane has a running motor provided to each of the upper 
cart and the lower cart, the running motors arecontrolled 
in synchronism sothatthe position of the upper cart and 
the position of the lower cart are to overlap each other 
along the vertical direction. In addition, the mast is at- 
tached to the one of the upper cart and the lower cart, 
and is capable of swinging in the running direction. The 
mast is attached to the other cart, and is capable of 
swinging in the running direction and capable of shifting 
in the vertical direction. 

[0007] Preferably, the mast is formed into a truss 



structured mast. 

[0008] In addition, preferably, a damper is employed 
to the connection between the other cart and the mast, 
and it is especially preferable to employ a damper and 
5 a spring. 

[0009] According to the present invention , the run ning 
motor is employed to each of the upper cart and the low- 
er cart, thus, for example, the high speed running orthe 
miniaturizing of the running motors can be carried out. 
Moreover, the driving force for towing the upper cart is 
not conveyed tothemastfrom the lower cart. As a result, 
the rigidity of the mast can be low and the weight of the 
stacker crane can be reduced. The upper cart and the 
lower cart are controlled in synchronism so that the up- 
per cart is to be located directly above the lower cart, 
and the force between the cart and the mast is basically 
used only for accelerating or decelerating the mast. The 
upper cart and the lower cart accelerate or decelerate 
the mast respectively, and the necessary force is to be 
used for each cart to accelerate or to decelerate the self- 
managing part in the mast, thus the output of the running 
motor can be small. 

[0010] Generally, it is difficult to carry out the synchro- 
nized control perfectly, and when the upper cart and the 
lower cart no longer overlap in the vertical direction, an 
excess force is applied to the connection between the 
cart and the mast. The moment of the force between the 
cart and the mast increases accordingly with the height 
of the mast (mast length). Thus, an excess force is ap- 
plied to the connection between the cart and the mast 
whenever lengthening the mast. Therefore, according 
to the present invention . the mast is attached capable 
of swinging in the running direction, to the upper cart 
and the lower cart, and the moment of the force acting 
upon the connection between the upper cart and the 
lower cart, and the mast can be released by the swinging 
of the mast. Referring to the one of the upper cart and 
the lower cart as one of the carts, and the other as the 
other cart, when connecting the mast in the running di- 
rection, capable of swinging, to the cart, the height of 
the mast changes according to the swinging of the mast. 
This change can be absorbed by attaching the mast in 
the vertical direction, capable of shifting, to the other 
cart. 

[001 1 ] As a result, according to the present invention , 
the following effects can be earned for example, the re- 
ducing of the weight of the stackercrane, the high speed 
and the high acceleration or high deceleration, the 
lengthening of the mast, the miniaturizing of each run- 
ning motors. However, putting importance to either of 
these effects is a random matter, and for example, only 
the high speed and the high acceleration or high decel- 
eration of the stacker crane can be made to be the ob- 
ject, and the increasing of the mast length or the reduc- 
ing of the weight of the stacker crane can be ignored, or 
to make possible of the high rising of the automatic 
warehouse, the reducing of the weight can be ignored 
and only the enlarging of the mast length of the stacker 
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crane can be made to be the object. 
[0012] According the present invention, comparing to 
the case in which running the entire stacker crane by 
the lower cart, the force in the running direction to be 
applied to the connection between the mast and the cart 
during the running, can be reduced. Therefore, accord- 
ing to the invention, the mast is formed in a truss struc- 
ture, and the weight of the mast isfurther reduced. Then, 
if the weight of the mast can be reduced, for example, 
thespeeding up of the stacker crane or the miniaturizing 
of the running motor can be facilitated. 
[0013] In the invention, a damper is employed in the 
connection between the other cart and the mast. The 
damper absorbs the vibration of the relative position of 
the upper cart and the lower cart, facilitating the syn- 
chronized control of the upper cart and the lower cart. 

Brief Description of the Drawings 

[0014] 

Figure 1 is a diagram showing the composition of 
the stacker crane according to the embodiment of 
the present invention. 

Figure 2 is a diagram showing how the mast is at- 
tached to the lower cart in the stacker crane accord- 
ing to the embodiment of the present invention. 
Figure 3 is a diagram showing how the mast is at- 
tached to the uppercart in the stacker crane accord- 
ing to the embodiment of the present invention. 
Figure 4 is a diagram showing the change in the 
position of the upper edge of the mast in the case 
the position of the upper cart and the position of the 
lower cart are imbalanced in the stacker crane ac- 
cording to the embodiment of the present invention. 
Figure 5 is a diagram showing the composition of 
the stacker crane according to the second embod- 
iment of the present invention. 

Detailed Description of the Preferred Embodiments 

[0015] The embodiment is shown in Figure 1 through 
Figure 4. In these figures, 2 is a stacker crane, and for 
example, is used for the storing and the shipping of the 
articles at the automatic warehouse. 4 is a lower cart 5 
is an upper cart, and the lower cart 4 runs along a lower 
rail 6 laid on a floorface orthe like of the automatic ware- 
house, and the upper cart 5 runs along an upper rail 7 
laid on a ceiling orthe like. The running motors 8, 9 are 
employed to each of the carts 4, 5. To facilitate the syn- 
chronized control against the lower cart 4 and the upper 
cart 5, the servomotor is adopted for the running motors 
8, 9, but it can be of other motor such as a pulse motor. 
[001 6] 1 0 is a truss structured mast and connects the 
lower cart 4 and the upper cart 5.1,2,13 are columns, 
and a total of two columns 13 are employed along the 
depth direction of Figure 1. A total of three columns 12, 
13 are joined by diagonal bracings 14, 15, to form the 



mast 1 0. 1 6 is an elevating motor, and 1 8 is an elevating 
platform which elevates and descends by loading an ar- 
ticle 20, and transfers the article 20 between the station 
and the rack, by the slide fork or the like not shown in 
5 the drawings. A total of two columns 1 3 were employed 
in the embodiment, to attach the elevating rail of the el- 
evating platform 1 8 to the column 13, and a mast of two 
columns or a mast of four columns can be adopted. 
[0017] The lower edge of the mast 1 0 is attached to 
10 the lower cart 4 by a pin 22. Therefore, the mast 10 is 
capable of swinging in the running direction to the lower 
cart 4. Moreover, the swinging range of the mast 10 is 
limited by limiters 24, 25 employed in the lower cart 4. 
The upper part of the mast 1 0 is, for example, attached 
15 to a vertical moving plate 26 employed in the mast 10, 
and for example, the tip of a spring 28 and a damper 29 
employed in the upper cart 5 are attached capable of 
swinging vertically against the vertical moving plate 26. 
The vertical moving plate 26 is contacted only against 
20 the spring 28 and the damper 29. Therefore, the vertical 
moving plate 26 is capable of swinging in the running 
direction to the upper cart 5. The spring 28 and the 
damper 29 damp the vibration resulting from the dis- 
placement, in the case the displacement of the upper 
25 cart 5 and the lower cart 4 occurs along the running di- 
rection. The spring 28 can be not employed and the 
damper 29 is to be a hydraulic damper, for example. 
[0018] According to the embodiment, the mast 10 is 
connected to the lower cart 4 by the pin 22, and is at- 
30 tached to the upper cart 5 via the vertical moving plate 
26, capable of swinging in the running direction, and 
shifting in the lower direction. However, the attachment 
can be reversed, the mast 10 can be attached to the 
upper cart 5 by the pin, capable of swinging, and can be 
35 attached to the lower cart 4, capable of swinging in the 
running direction and elevating. Moreover, in the em- 
bodiment, the vertical moving plate 26 is attached to the 
mast 10, and the spring 28 and the damper 29 are at- 
tached to the uppercart 5. However, the attachment can 
40 be reversed, and the vertical moving plate 26 can be 
attached tothe upper cart5, the spring 28 orthe damper 
29 can be attached to the mast 10. The limiters 24, 25 
can be replaced with other means if the means controls 
the swinging range of the mast 10. For example, the lim- 
45 iters 24, 25 can be employed by extending the rollerfrom 
the mast 1 0 to be positioned above the frame of the up- 
per cart 5, and when swings a designated angle, the roll- 
er contacts against the frame of the upper cart 5 and it 
can be made not to swing any further. 
50 [0019] The position sensor such as the laser range 
finders 30, 31 is employed to each of the lower cart 4 
and the upper cart 5, and the position on the running 
rails 6, 7 are determined independently. 32, 33 are re- 
flecting plates, and the laser range finders 30, 31 deter- 
55 mine the present positions of the lower cart 4 and the 
upper cart 5, by determining the distance between the 
reflecting plates 32, 33. The horizontal position or the 
horizontal direction speed of the lower cart 4 determined 
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by the laser range finder 30, and the horizontal position 
or the horizontal direction speed of the upper cart 5 de- 
termined by the laser range finder 31 . are input to a 
present position calculating unit 40. 
[0020] A running speed pattern generating unit 42 
generates the running speed pattern from the departing 
position (From) to the destination (To) of the stacker 
crane 2, and compares the speed orthe present position 
of each of the lower cart 4 and the upper cart 5 deter- 
mined by the present position calculating unit 40, with 
the running speed pattern. The running speed pattern 
generating unit 42 resolves the differences in the posi- 
tion orthe speed between the lower cart4and the upper 
cart 5, and controls so that the position orthe speed of 
the lower cart 4 and the upper cart 5 coincide with the 
running speed pattern. The running speed pattern gen- 
erating unit 42 controls an upper motor control unit 46 
or a lower motor control unit 48, and these control units 
46, 48 controls the running motors 8, 9, by the PID con- 
trol or the like. An elevating speed pattern generating 
unit 44 generates the elevating speed pattern of the el- 
evating platform 18 from the departing position (From) 
to the destination (To), and by comparing the present 
position or the speed of the elevating platform 1 8 with 
the position or the speed in the elevating speed pattern, 
controls the elevating motor 16 via an elevating motor 
control unit 50. 

[0021] The running speed pattern of the lower cart 4 
and the upper cart 5 are the same. This signifies the 
synchronized control to the running motors 8, 9 wherein 
the lower cart 4 and the upper cart 5 overlap on the ver- 
tical line, and both the speed and the position are to be- 
come equal. Moreover, in the running speed pattern, the 
acceleration or deceleration of the carts 4, 5 are deter- 
mined in consideration to the balance of the load be- 
tween the running motors 8, 9, and the output torque of 
the running motor of which the load is relatively large, is 
madeto meet the prescribed limit. For example, the run- 
ning motors 8, 9 are to be motors of the same output 
torque, the lower cart 4 handles the driving of the lower 
half of the mast 1 0, and the upper cart 5 is to handle the 
driving of the upper half of the mast 1 0. If the elevating 
platform 18 is located in the upper part than the center 
of the mast 10, the load of the running motor 9 of the 
upper cart 5 side increases, and if the elevating platform 
18 is located in the lower part, the load of the running 
motor 8 of the lower cart 4 side increases. Therefore, 
the acceleration or deceleration is determined based on 
the running motor of the large load side. For example, 
the acceleration or deceleration is determined so that 
the output of the running motor of the large load side, 
meets the required condition. Further, there is no need 
to make the rated output torque of the upper and the 
lower running motors 8, 9 to be equal, and in the case 
the rated output torque ratio is not 1:1. the ratio of bear- 
ing the torque necessary for the acceleration or decel- 
eration of the mast 10 becomes larger than 1/2 in the 
running motor of which the rated output torque is larger. 



[0022] The output torque of the running motor of 
which the load is relatively high, determines the accel- 
eration or deceleration so that the prescribed condition 
is to be met. As a result, a maximum acceleration or de- 
5 celeration can be earned within the range of the ability 
of the running motors 8, 9. Next, when the elevating plat- 
form 18 is located in proximity to a position where the 
load to the lower running motor 8 and the upper running 
motor 9 balance, the acceleration or deceleration of the 
10 large running can be earned. On the other hand, when 
the elevating platform 18 leans toward the either of the 
vertical direction, the load of the one of the motors in- 
creases, and as a result, the running acceleration or de- 
celeration of the stacker crane 2 is required to be re- 
's duced accordingly. Therefore, while the running motors 
8, 9 accelerate or decelerate the stacker crane 2, it is 
preferable for the elevating platform 18 to be located in 
proximity to the position where the load to the lower run- 
ning motor 8 and the upper running motor 9 is balanced. 
20 Thus, in the case the elevating platform 1 8 moves from 
the position where the load to the lower running motor 
8 and the upper running motor 9 are balanced to the 
unbalanced position, when the elevating time of the el- 
evating platform 1 8 is shorter than the running time, the 
25 start of the elevating and descending of the elevating 
platform 1 8 is to be delayed and the acceleration or de- 
celeration of the running is to be made large. 
[0023] As described above, the following two factors 
are included in the running speed pattern orthe elevat- 
30 ing speed pattern: 

determining the acceleration or deceleration based 
on the running motor with large load adjusting the 
start time of the elevating or descending of the ele- 
35 vating platform 18, so that the load to the upper cart 
and the lower cart is to be equal. 

[0024] The running speed pattern or the elevating 
speed pattern can be determined by calculating the 
40 most appropriate speed pattern, each time the stacker 
carne is ran. 

[0025] According to the embodiment, to generate the 
running speed pattern or the elevating speed pattern 
easily, a running speed pattern memory 52 and an ele- 

45 vating speed pattern memory 54 are employed, and the 
running speed pattern and the elevating speed pattern 
are stored per a combination of the departing position 
and the destination. These memories 52, 54 store the 
two-dimensional reference listing of the departing posi- 

50 tion and the destination, and when referring according 
to the departing position andthe destination, the running 
speed pattern and the elevating speed pattern can be 
read out. If constructed likewise, there is no need to cal- 
culate the running speed pattern orthe elevating speed 

55 pattern separately, each time the stacker crane 2 runs. 
In the case of changing the running speed pattern orthe 
elevating speed pattern, the data of the memories 52, 
54 can be revised, thus the revising of the speed pattern 
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is easy. 

[0026] Figure 2 through Figure 4 shows the move- 
ment of the case in which the position along the running 
direction of the lower cart 4 and the upper cart 5 is dis- 
placed from the vertical line. As shown in Figure 2, a 
connection member 60 is employed in the bottom of the 
mast 10, and is connected, capable of swinging, to a 
connection member 61 of the lower cart 4 side, by the 
pin 22. Moreover, as shown in Figure 3, in the upper part 
of the mast 10, a contacting plate 62 of the tip of the 
spring 28 or a contacting plate 63 of the tip of the damper 
29 are contacted against the vertical moving plate 26. 
When the mast 1 0 swings in front and back of the run- 
ning direction, the vertical moving plate 26 shifts against 
the upper cart 5 in the lower direction, so that the con- 
tacting plates 62, 63 relatively abrade against the verti- 
cal moving plate 26. According to the embodiment, the 
spring 28 was employed to one of the vertical moving 
plate 26 and the damper 29 to the other, however a set 
of the spring 28 and the damper 29 can be employed to 
both the front and the back of the vertical moving plate 
26. 

[0027] Due to some reasons, when the position of the 
running direction of the lower cart 4 and the upper cart 
5 is relatively displaced from the vertical line, the mast 
1 0 swings in front and back of the running direction with 
the pin 22 as the center, and the swinging range is to be 
limited by the limiters 24, 25. When the mast 1 0 swings, 
the height of the vertical moving plate 26 to the upper 
cart 5 decreases, and the contacting plates 62, 63 
abrade in the lower direction to the vertical moving 
plates 26. Moreover, the vibration accompanying the 
displacement of the running direction position of the low- 
er cart 4 and the upper cart 5, is absorbed by the spring 
28 and the damper 29. As a result, even in the case the 
lower cart 4 and the upper cart 5 are displaced from the 
position overlapping to the vertical direction along the 
running direction, a strong force is not applied to thecon- 
nection between the carts 4, 5 and the mast 10, and the 
damaging of the connection can be prevented. As a re- 
sult, the height of the mast 1 0 can be made tall. 
[0028] Returningto Figure 1 , thesynchronized control 
of the lower cart 4 and the upper cart 5 will be described. 
The position of the lower cart 4 and the upper cart 5 are 
determined by the laser range finders 30, 31, and the 
control is applied to the running motors 8, 9 so that these 
distances equal to each other. 

[0029] Moreover, the running motors 8,9 are driven 
with the acceleration or deceleration fixed based on the 
motor of which the load is large. Thus, the carts 4, 5 are 
capable of running at the largest acceleration or decel- 
eration within the range of the motors 8, 9. Furthermore, 
in the case the elevating platform 1 8 moves from a po- 
sition where the load to the lower running motor 8 and 
the upper running motor 9 are balanced to an unbal- 
anced position, when the elevating or descending time 
is shorter than the running time, the start of the elevating 
or descending of the elevating platform 18 is delayed. 



As a result, the time of the running by large acceleration 
or deceleration is lengthened, and the running time can 
be shortened. 

[0030] According to the embodiment, since the run- 
5 ning motors are employed to each of the upper cart and 
the lower cart respectively, the stacker crane can run at 
a high speed. Moreover, the upper cart and the lower 
cart can apply force so that only the self-handling part 
of the mast accelerates or decelerates. Furthermore, 
the mast is a truss structured mast and light weighted, 
and is not made to convey the traction from the lower 
cart to the upper cart, thus the rigidity can be low. Due 
to these reasons, the weight of the mast can be reduced 
and the running motor can also be miniaturized. 
[0031] When the position along the running direction 
of the upper cart and the lower cart are displaced, in the 
case the mast is attached to the cart firmly, a strong force 
is applied to the combining section. However, according 
to the embodiment, the mast is connected to the lower 
cart by a pin and the mast is connected to the upper cart 
capable of shifting in the lower direction. Therefore, 
even when the upper cart and the lower cart are dis- 
placed from the synchronized control, no extra force is 
applied to the connection between the mast and the cart. 
In the running control of the stacker crane, the acceler- 
ation or deceleration is determined based on the running 
motor of which the load is relatively large. Thus, within 
the ability of the running motor, running at the highest 
acceleration or highest deceleration can be carried out. 
[0032] Moreover, since the start of the elevating or de- 
scending of the elevating platform is controlled so that 
the acceleration or deceleration of the running is to be 
large, running can be carried out at an even higher ac- 
celeration or higher deceleration. As a result, a stacker 
crane wherein high speed running can be carried out, 
the weight is reduced, and the height of the mast is tall, 
can be provided. 

[0033] Figure 5 shows the second embodiment, the 
code numbers of the same numbers of Figure 1 through 
Figure 4 signify the same, and other than the points es- 
pecially pointed out, it will be the same as the embodi- 
ment of Figure 1 through Figure 4. 
[0034] 70 is a stacker crane, 71 , 72 are two columned 
mast, employed in the front and the back of the running 
direction of the carts 4, 5, and it can be a pipe-type mast 
as shown in the drawings, or can be a truss-type mast. 
74 is an elevating platform elevating or descending be- 
tween the mast 71 and the mast 72, and 76 through 79 
are connecting parts capable of swinging wherein the 
pin orthe like is adopted. The masts 71 , 72 are connect- 
ed capable of swinging to the lower cart 4 by the con- 
necting parts 76, 77 and are connected capable of 
swinging to the upper cart 5 by the connecting parts 78, 
79. 80, 81 are limiters to limit the swinging range of the 
masts 71 , 72, and can be employed to the upper plate 
82 side. 

[0035] 84 is an abrading plate attached capable of 
abrading, to the upper plate 82, and a spring 28 and a 
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damper 29 are attached thereon. 86 is a connecting part 
between the upper cart 5 and the abrading plate 84, the 
pin 88 is held by a floating hole 89, and the abrading 
plate 84 is made capable of shifting in the lower direction 
against the upper cart 5. Further, the spring 28, the 
damper 29 and the abrading plate 84 can be not em- 
ployed, for example, the pin 88 can be employed to the 
upper plate 82, and by making the floating hole 89 of the 
connecting part 86 to support can be attached to the 
connecting part 86. 

[0036] Also in this embodiment, the displacement in 
the vertical direction between the lower cart 4 and the 
upper cart 5 is absorbed by swinging the masts 71 , 72, 
at the connecting parts 76 through 79, against the lower 
cart 4 and the upper cart 5. Moreover, when the height 
of the upper plate 82 is lowered, accompanying to the 
swinging of the masts 71, 72, the displacement is ab- 
sorbed by the pin 88 descending inside the floating hole 
89. Furthermore, the spring 28 and the damper 29 damp 
the vibration of the masts 71 , 72, orthe like. As a result, 
for example, high speed and high accelerated or decel- 
erated running, the reducing of the weight orthe enlarg- 
ing of the masts 71 , 72, the miniaturizing of the running 
motors of the each of the the lower cart 4 and the upper 
cart 5 can be carried out, and no excess force is applied 
to the connections between the masts 71 , 72 and the 
carts 4, 5. 

[0037] The above described and illustrated stacker 
crane disclosed in Japanese Patent Application No. 
2000-301705 filed with the Japanese Patent Office on 
October 2, 2000 and the subject application claims the 
priority of the above Japanese Patent Application, the 
entire disclosure of which is incorporated herein by ref- 
erence. 



Claims 

1. A stacker crane wherein a mast is connected be- 
tween an upper cart and a lower cart, character- 
ized in that: 

the stacker crane has a running motor provided 
to each of the upper cart and the lower cart, the 
running motor is controlled in synchronism so 
that the position of the upper cart and the lower 
cart are to overlap each other along the vertical 
direction, and the mast is attached freely swing- 
ing to the one of the upper cart and the lower 
cart in the running direction, and the mast is at- 
tached freely swinging in the running direction 
and freely shifting in the vertical direction to the 
other cart. 

2. A stacker crane according to claim 1 wherein the 
mast is formed by a truss structured mast. 

3. A stacker crane according to claim 1 or claim 2 



wherein a damper is employed to a connection be- 
tween the other cart and a mast. 
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